Context: For more than four decades it has been intuitively accepted that user involvement (UI) during system development lifecycle leads to system success. However when the researchers have evaluated the user involvement and system success (UI-SS) relationship empirically, the results were not always positive. Objective: Our objective was to explore the UI-SS relationship by synthesizing the results of all the studies that have empirically investigated this complex phenomenon. Method: We performed a Systematic Literature Review (SLR) following the steps provided in the guidelines of Evidence Based Software Engineering. From the resulting studies we extracted data to answer our 9 research questions related to the UI-SS relationship, identification of users, perspectives of UI, benefits, problems and challenges of UI, degree and level of UI, relevance of stages of software development lifecycle (SDLC) and the research method employed on the UI-SS relationship. Results: Our systematic review resulted in selecting 87 empirical studies published during the period 1980-2012. Among 87 studies reviewed, 52 reported that UI positively contributes to system success, 12 suggested a negative contribution and 23 were uncertain. The UI-SS relationship is neither direct nor binary, and there are various confounding factors that play their role. The identification of users, their degree/level of involvement, stage of SDLC for UI, and choice of research method have been claimed to have impact on the UI-SS relationship. However, there is not sufficient empirical evidence available to support these claims. Conclusion: Our results have revealed that UI does contribute positively to system success. But it is a double edged sword and if not managed carefully it may cause more problems than benefits. Based on the analysis of 87 studies, we were able to identify factors for effective management of UI alluding to the causes for inconsistency in the results of published literature.
INTRODUCTION
Since the late 70s, it is believed that user involvement in system development ensures system success [1] [2] [3] . The idea can be traced to organizational management research, including group problem solving, interpersonal communication and individual motivation [1] . The satisfaction and acceptance of the system by those who will ultimately use it, is considered as a critical success factor for the project [4] [5] [6] . There have been numerous studies that have supported this concept (e.g. [1-3, 7, 8] ). Users typically have significant knowledge of the application domain, the tasks they perform, work practices, context of the system use and their behavior and preferences. This form of knowledge is often tacit in nature and thus difficult to be articulated with typical elicitation techniques. User involvement in Systems Development Life Cycle (SDLC) facilitates understanding of their work environment and can improve the quality, accuracy and completeness of their requirements [1, 7, 9] . Various methods and techniques have been proposed that provide solutions for effective user involvement. Agile methods (e.g. extreme programming), Joint Application Development (JAD), Effective Technical and Human Interaction with Computer based Systems (ETHICS) are examples of the well known techniques [10] . A few recent initiatives involve taking users' feedback from web repositories for development of modern day applications, e.g. for online mobile applications [11] , distributed collaborative application development environment [12] , software requirements evolution [13] , and in service oriented domain [41] . Upon closer analysis, various instances of disagreements have been observed between the authors of the voluminous empirical literature on the topic [1, 2] . The conflicts in the results are claimed to be due to the inconsistencies in research method designs [1, 2] , confounding effects of usage of the terms "user involvement" and "user participation" [2, 14, 15] , and other contingency factors [16] . The major cause among all of them is considered to be the lack of common understanding of the concepts and philosophies of user involvement [1, 2] . "User involvement in software development and system success" is an intricate and labyrinthine combination of three different concepts that need to be analysed separately in their individual and distinctive definitions. First, the concepts related to the term "Users", are not considered harmoniously in all the empirical studies [17] . Users play various types of roles in organization. The typical understanding of a user is someone who would be actually using the system and her/his work and environment in some way would be effected by the system. But defining the "user" for a project depends on the participatory methods and techniques adopted during the project. For example, Participatory Design (PD) community defines users as "the operational workers who are affected by the system, this does not include the manager", but in Joint Application Development (JAD), users are "any non IS/non technical individuals in the organization who are affected by the system, this includes managers" [18] . Second, "Involvement" is used inconsistently in literature as a synonym for "participation" and "engagement". The first clear distinction between user involvement and user participation was given by Barki and Hartwick [14] . They defined user involvement as "a subjective psychological state reflecting the importance and personal relevance of a system to the user" and user participation "a set of behaviors or activities performed by users in the system development process". Therefore it is not necessary that the users who are involved in the project should also participate and perform activities. Whereas "user engagement" has been used synonymously in the literature as an additional term to both concepts of involvement and participation [8] . Third, "Software Development" is a life cycle that comprises of various phases, includes many activities and is affected by various dynamic and progressive factors such as methodologies used, application domains where software will be situated, and technological changes [2] . It is widely believed that involving users during early phases of development like requirements elicitation contributes most to accurately capturing their needs [7, 9] . But it is also important to involve users in other stages of the SDLC, such as design and testing, when these requirements are transformed into technical solutions [18] . In different phases of SDLC various types and levels of participation of users are required. For example, senior management may be required to be involved throughout development, and middle management and other employees (such as Subject Matter Experts), would be required for their contribution during problem identification, requirements elicitation, design and testing [2] . Uncertainty, system and project complexity are important contributors that determine the phases of SDLC for user involvement, the required level and degree of involvement and the types of activities they carry out in each phase [19] . Fourth, defining and exactly measuring "System Success" is not addressed uniformly in the literature. Among the popular factors used for this measurement are users' acceptance and satisfaction with the system [20] , which are highly contextual and situational. In this paper we present a comprehensive survey of literature based on review of 87 empirical studies selected within the period 1980 to 2012. These studies were identified by performing a Systematic Literature Review (SLR), following the guidelines provided by the Evidence Based Software Engineering (EBSE) [21] . Our objective for this review was to analyze the diverse literature to investigate user involvement and system success relationship from the incongruous and disparate findings. The preliminary results of the systematic review were presented in [22] . This paper presents the extended and complete results of our findings from the SLR. The major contributions of our paper are as follows:
(1) Providing the first ever complete SLR on the user involvement and system success relationship using EBSE guidelines; (2) The analysis of the factors for effective management of user involvement during SDLC (Section 8.1); (3) The analysis of the factors that have caused conflicting results in the published empirical research on the UI-SS relationship (Section 8.2); (4) Identifying the gaps in some of the important areas of the empirical research literature about the UI-SS relationship (Section 11) The paper is organized as follows; Section 2 describes Background and Motivation for SLR. Section 3 outlines the Research Questions. Section 4 describes the systematic review planning phase. Section 5 describes the execution phase of SLR. Section 6 shows the characteristics of the results. Section 7 is reporting findings for research questions. Section 8 is discussion on the findings. Section 9 points out possible limitations of the SLR and Section 10 gives the conclusion and Section 11 is outlining the possible future work.
BACKGROUND AND MOTIVATION
For four decades the researchers were interested to investigate the axiomatic notion of a positive UI-SS relationship [1-3, 7, 8] . But when the empirical studies were put together to identify themes and patterns in the results, they were found to be inconsistent and incongruous [1, 2] . According to Ives and Olson's review of 22 empirical studies for the period 1959-1981 [1] , only 36% showed positive impact of user involvement on system success. Cavaye extended the review of Ives and Olson for the period of 1982-1992 with additional 19 studies [2] , and found only 37% studies showing positive results. A more recent attempt has been made by He and King to analyze 82 empirical studies [3] , for the period 1974-2007 and their meta-analysis have showed user involvement/participation has "statistically significant positive effect on both behavioral and productivity outcome". But they suggested that there are various confounding factors that play their role in these results. Hwang and Thorn performed meta-analysis of 25 empirical studies for the period of 1976-1996 [8] , and showed a positive UI-SS relationship. Bachore and Zhou [23] synthesized the findings from 46 studies (not all of them are empirical) published during . But both of the reviews lack the reliability due to missing a large number of studies in their sample. Kujala [7] , has pointed out that the user involvement in requirements gathering phase has a positive effect in bringing user satisfaction which leads to system success, and has provided the review of methods and approaches in practice for user involvement in early phases of development for their benefits and challenges. None of these previously conducted reviews were following the EBSE guidelines [21] . An SLR based on the guidelines follows a rigorous and scrupulous procedure for search and selection of the sample studies in review. It is methodical and meticulous process of collecting and collating the acceptable quality published empirical studies based on a systemic protocol to reduce bias and provide transparency to the process. The process is formally documented and hence repeatable. In parallel to our systematic review, another study was published in December 2013 [42] , which investigated the UI-SS relationship in a systematic mapping study providing meta-analysis. This study strengthens some of our results but differs from our review on various points. We will provide an overview of the similarities and differences between our SLR with this mapping study in Section 8.3. All of the previously published literature reviews on the topic (except this mapping study [42] ) lack this rigor of search and selection method. Our primary interest in this review was to provide the basis for our ongoing research project on the same phenomenon and to increase our understanding for the work carried out in this field in order to design a case study for further investigation of UI-SS relationship.
RESEARCH QUESTIONS
Our systematic review was exploratory in nature. We were interested to find all the empirical papers published from 1980 to 2012 that investigated and evaluated user involvement in software and system development. During planning phase of our SLR, with the help of a pilot study we developed the following questions for data extractions:
(1) Is there any relationship between user involvement and the successful software systems? (2) How are the users identified and selected for involvement or participation in software development? (3) What are the perspectives of user involvement in software development? (4) What are the benefits of user involvement in SDLC? (5) What are the problems caused by user involvement in SDLC? (6) What are the challenges that prevent effective user involvement in SDLC? (7) What should be the degree/level of user involvement in software development to achieve desired results? (8) Which of the stages of SDLC, user involvement is most effective? (9) What is the impact of research method on the results of inquiry on relationship between user involvement and system success?
SYSTEMATIC LITERATURE REVIEW PLANNING
The aim of this review was to thoroughly examine the empirical literature on user involvement in software development. The study was carried out by the two authors in student and supervisor role. In case of conflicts the decision was taken by the supervisor to resolve it. EBSE guidelines propose three main phases of SLR [21] , planning, execution, and reporting results. During the planning phase we developed a formal protocol for conducting SLR. The protocol contained the details of our search strategy guided by the research questions, inclusion/exclusion criteria, quality assessment criteria, data extraction strategy, and data synthesis and analysis guidelines. The protocol was pilot tested for evaluating the completeness of our search string, and correctness of inclusion/exclusion criteria and data extraction strategy. After Pilot testing the updated version of the protocol was sent to the two external reviewers, considered as experts in the field. Minor recommended changes from the reviewers related to the scope of SLR were incorporated into the protocol. During the execution the steps of protocol were refined. Protocol can be viewed online 1 . The following sub Sections document the planning phase of our review.
Primary Search Strategy
Our primary search strategy had the following steps; (1) Deriving major search terms from the research questions.
(2) Conduct pilot testing on major terms in order to identify relevant terms, synonyms and alternative spellings that are used in published literature. (3) Connecting the resulting terms using Boolean operators to construct a search string. (4) Selecting a range of online databases, journal archives and conference proceedings for searching.
Customizing the search string for the online databases' interfaces, to be applied on abstracts. (5) Retrieving the citations and abstracts of the results and managing these using Endnotes. From the research question, we identified the following three major terms to be used for our searching process: 1) User, 2) Involvement, and 3) Software Project. From the major search terms, we identified the alternative terms (Table I ) and concatenating the terms we formulated the search string. ((user OR customer OR consumer OR "end user" OR end-user) AND (involv* OR participat* OR contribut*) AND ("software development" OR "software project" OR "IS" OR "information system" OR "IT" OR "information technology" OR "SDLC" OR "product development" OR "IT adoption" OR "IT diffusion"))
The string was customized for different online databases according to their interface requirements while keeping the logical order consistent. For primary searches we selected a range of resources to reduce search selection bias, they included; ACM Digital Library, IEEE xplore, Science Direct, Google Scholar, Citeseerx, Springerlink, MIS Quarterly. We did not apply any limit on the year of publication for our results during the primary search process. During search process we realized that the concepts in the studies conducted prior to 1980 were too obsolete to be considered for our review. Therefore during study selection we posed the limit of starting year as 1980.
Study Selection Criteria
Once the results were obtained, we applied the selection criteria to filter out the irrelevant studies. We were interested to select empirical studies that investigated the UI-SS relationship that provided answers to our research questions. Both authors carried out the process independently, and for differences the decision of second author (supervisor) was considered final. Study selection process was carried out in three steps.
Step 1: The results from the primary search strategy were initially screened on abstracts only to filter the papers from any of the following category; Not in English language Totally irrelevant papers that were retrieved due to poor execution of search string by online search engines [12] , especially Citeseerx and Science Direct Editorials, tutorials, panels, poster sessions, prefaces and opinions We also excluded all the papers that were published before 1980.
Step 2: on the resultant papers from step 1 were evaluated on abstracts only to exclude the studies that were
Not from the domain of IT/CS/SE/IS Not following any empirical research method. PhD and Master Theses were also excluded because relevant publications resulting from the research covered by the theses were available and included in the review.
Step 3: Duplicate papers were discarded in Endnote prior to applying the selection filter. But for duplicate publications from one study having conference and extended journal versions, we manually checked and only journal papers or the article with more details of the study were included in the final results. We also excluded papers where UI-SS was not the exact focus of inquiry rather user involvement was considered as a single factor among many others, e.g. risk management or project success or failure. We also excluded papers that focused on end-user computing and on the user interface aspects of software development only and not on the entire process. Though it was not in our selection criteria in protocol, but during quality assessment and data extraction phase, we came across some extremely low quality and plagiarized papers (in both cases they were relevant), we decided to exclude them.
Secondary Search Strategy
In order to ensure that we do not miss any of the relevant studies, we devised secondary search strategy by performing following four steps.
Step 1: Based on the retrieved results, we scanned and reviewed all the references of included studies. All the eligible citations were applied with same inclusion/exclusion criteria described in Section 4.2.
Step 2: From results of step 1 of secondary searches, we realized that the issue of user involvement in software development was more extensively researched and published in Information Systems and Management journals rather than computer science and software engineering. Therefore we decided to extend our search space by using INFORMS online (Operation Research and Management Sciences). We performed online search on the following journals' archives; Journal of Management Science, Journal of Information System Research, Journal of Operations Research from INFORMS. We also searched Association of Information System electronic Library (AISeL) which we identified from our secondary search results.
Step 3: Furthermore, we checked DBLP publication profiles of few authors who were highly cited for their work on user involvement. These include: E. Mumford, H. Barki, J. Hartwick, M. H. Olson, J. J. Baroudi, B. Ives, G. Torkzadeh, W. J. Doll, R. Hirschheim, Khalid El Emam, L. A. Keppleman, J. D. McKeen, and S. Kujala. Step 4: To further ensure that we do not miss any important and relevant papers; in the final step we selected three of the published literature reviews (not systematic) which are highly cited and published in top ranked journals, one from each for the last three decades [1] [2] [3] ; B. Ives and M. H. Olson, 'User involvement and MIS success: a review of research ', Management science, vol. 30, no. 5, pp. 586-603, 1984 . L. M. Cavaye, 'User participation in system development revisited ', Information & Management, vol. 28, no. 5, pp. 311-323, 1995 . J. He and W. R. King, 'The role of user participation in information systems development: Implications from a metaanalysis ', Journal of Management Information Systems, vol. 25, no. 1, pp. 301-331, 2008. We scanned all the references (from 1980 onwards) in those literature reviews and papers that were eligible for consideration were treated with the same three step selection criteria described in sub Section 4.2. At the end of all four steps of secondary search strategy, duplicate papers were discarded and duplicate studies were grouped together and their journal versions were selected as they provided more details.
Quality Assessment
The quality of the selected studies was evaluated based on the research method they have adopted as well as the quality of their reported descriptions as these are recognized to be the only means of quality assessment available to us [24] . Overall, we have performed a three stage quality assessment as follows: 1. Quality of the study -Our objective was to find the empirical studies investigating UI-SS relationship to answer our RQs. Therefore the studies that have utilized poorly described research methods had to be filtered out. We reused the quality assessment checklist developed using EBSE guidelines in our previously conducted SLR [25] . Appendix B provides the Quality Assessment Checklist that we used for evaluating the papers. The checklist evaluates the studies based on their strength of reporting the details of the empirical method design and execution. The first author (student) applied the quality checklist on the selected studies with discussion and feedback from the second author (supervisor). The quality assessment was not used for scoring or ranking but rather to filter out low quality publications at the time of data extraction. All the papers that scored more than 50% were included in our review and all the others were excluded. 2. Quality of the publication outlet -For the purpose of evaluating the quality of the outlet where the papers where published, we utilized the ERA 2 (Excellence of Research in Australia) ranking of 2010. ERA is used for evaluation of the quality of the sources and outlets where the selected papers were published and may not necessarily indicate the quality of the paper itself. To ensure the quality of the included papers, we already have assessed them through the quality checklist as described above and provided in Appendix B. 3. Assessment of the impact of the paper -To assess the impact of the published papers, we checked their citations through Google Scholar (this will be discussed in Section 6.1)
Data Extraction
Based on the guidance provided in [26] , we extracted three types of data; Publication details, Context description, and Findings. 
Data Synthesis and Analysis
In our study, we did not differentiate between "user involvement" and "user participation" due to the following reasons:
1. The included studies were not homogeneous in their making distinctions between the concepts of "user involvement" and "user participation" as described by Hartwick and Barki [14] . 2. We consider participation as a form of involvement. Because the users who participate in development activities are a subset of the users who are considered involved. Both involved and participating users then belong to the larger set of stakeholders [27] , i.e. Participating Users ң Involved Users ң Stakeholders. Coding technique was used manually to identify the relevant text in the finally included papers while reading the entire paper. Later we transformed the codes to NVivo software and further performed thematic coding and analysis [26] , to answer the research questions. In synthesis we were interested to divide the results against two criteria: the year of publication (divided in three decades), and research method utilized by the study in producing the results. The reason for analyzing year of the publication was to see the overall trends in three decades for temporal view and to compare our results with the previous reviews. The reason for choosing research method for analysis was because as it has been pointed out in [1, 2] , choice of research method may give rise to conflicting results. To answer RQ1, we analyzed the findings of all the 87 studies to extract their outcome of UI-SS relationship investigation. We chose to provide a higher level picture of UI-SS relationship to answer RQ1 rather than going into the details of how the users were involved in those studies or how the system success was measured. On a higher abstraction level, there were three types of findings about UI-SS relationship: 1. Positive: indicates that user involvement positively contributes to system success 2. Negative: indicates that user involvement causes issues and problems in software development to such an extent that may hinder system success 3. Uncertain: it cannot be determined that user involvement contributes to or hinders system success Based on the conclusions of the empirical inquiry of the 87 studies we categorized them into the above mentioned three types (Positive, Negative, and Uncertain). We used the same categorization to analyze and present the results of RQ3 (perspectives of user involvement), RQ8 (impact of SDLC where users are involved) and RQ9 (impact of research method). For RQ2, we checked the whole study to find out if they were investigating the identification or selection of users who would be involved or will participate in the project within their empirical inquiry. We developed the categories for the perspective of user involvement to answer RQ3, based on their objective of involving users. To address this question, our initial focus was primarily on understanding the goals and objectives for involving users in system development. But it soon became clear that focusing on goals and objectives in isolation does not provide a coherent and complete view and that we must also take into account the needs and perceived benefits of user involvement. While we were analysing the literature for these factors we also noticed that to achieve the goals of user involvement there are many problems and challenges that need to be investigated in tandem. Hence, we concluded that RQ 3, 4, 5 and 6 are indeed interrelated and we thus present our analysis for these questions in that order. We began by reviewing the papers to answer the question: "why involve users?" The most obvious and widespread answer to this question is "to achieve system success". But it was apparent that everyone has different view of what system success really means. There were many views and positions found in the literature on this topic. So, we began by extracting the list of benefits because most authors were using benefits as criteria for determining system success. Creating a flat list of all the extracted benefits of user involvement revealed that these benefits are perceived from different points of view. For example, some researchers were only interested in the psychological stance of this benefit as perceived by the users who are involved while others were focusing on managerial or methodological aspects. This led us to conclude that there are multiple views of benefits, problems, and challenges of the UI-SS relationship. We thus decided to build a classification of these views and attitudes to use in our analysis of questions 3 to 6 and we refer to them as "perspectives" in this paper. These perspectives will provide a typology to classify benefits, problems and challenges for user involvement. We named these perspectives with the help of thematic coding and analysis techniques [31] from the relevant coded text. These names are the most commonly used phrases from the literature that describe the relevant positions or views of user involvement. We extracted the list of benefits, problems and challenges of user involvement to answer RQ 4, 5, 6 that were investigated by the included studies. We analyzed them according to the categories of perspectives that we had previously developed in RQ3. It is to be noted that the perspectives were developed based on the objectives of the studies that explicitly mentioned them, whereas categorization of the benefits, problems and challenges against these perspectives is our personal effort. To answer RQ7, we read the studies to find out the level or degree of user involvement. The literature has used both terms 'level' and 'degree' as synonyms while trying to determine the time or efforts spent by the users during the system development. For RQ8, we extracted the information from studies which mentioned explicitly the stages of SDLC which was the focus of their empirical investigation of UI-SS relationship. For RQ9, we categorized the studies based on their research method design and then analyzed their findings for RQ1, i.e. the outcome of the relationship of user involvement on system success.
SYSTEMATIC LITERATURE REVIEW EXECUTION
By executing the search string on selected resources, we retrieved a total of 2776 papers in our results for primary searches. The papers that were totally irrelevant were filtered after step 1 of study selection process (Section 4.3). We were then left with 290 relevant papers. After the checks from step 2 of inclusion/exclusion criteria 69 studies remained. After screening the papers from step 3, a total of 44 studies were left from primary search results. Out of 44 relevant papers, 5 were excluded based on their low quality when evaluated against our quality assessment checklist (Section 4.4 and Appendix B) and 2 were found to be plagiarizing the work of two other papers already included. So we were finally left with 37 studies. (Appendix A, S1 to S37). We then performed step 1 to 3 of secondary search strategy to ensure the completeness of our results (Section 4.3). We retrieved further 21 studies that were relevant and were missing in primary search results. After this phase our total number of included papers raised to 58 studies (Appendix A, S38 to S58). In step 4 of secondary search, a comparative analysis of the references from three published literature reviews, resulted in further 29 new empirical studies which were included in those literature reviews but were missing in our results (Appendix A, S59 to S87). We compared our results from 1980 onwards and used the same study selection criteria that we had set for our SLR. From 58 studies only 19 were found similar whereas 44 studies included in our results were missing in those reviews. Table II summarizes the comparison results from step 4 of secondary searches. After this step we ended up with a total of 87 studies for our final inclusion (for study ID references see Appendix A). Figure I present the whole SLR execution process and Table III S1, S4, S7, S8, S9, S10, S11, S13, S14, S16, S17, S18, S19, S22, S27, S28, S29, S30, S32, S33, S34, S35, S38, S39, S40, S41, S42, S43, S44, S45, S46, S48, S49, S51, S53, S56, S58 PS S2, S3, S5, S12, S15, S26, S31, S36, S37 SS S47, S50, S52, S57 
RESULTS
In this Section we describe the characteristics of our 87 included studies.
Quality Attributes
Out of 87, 39 papers are from A* ranked journals and 16 from A ranked journals/conferences, which indicates overall high quality of the results ( Figure II ).
FIG II. ERA RANKING OF RESULTANT STUDIES
All the studies included in our review were those that provided sufficient information about the research method and hence scored above 50% in the quality assessment checklist provided in Appendix B.
Another measure of the quality of publications that we used is the impact on relevant research community. Number of citations to a paper is considered as an indicator for good impact 3 . In our results 26 papers had over 100 citations and S39 and S47 had over 1000 citations ( Figure III) . Table IV 
Temporal Attributes
Out of 87 studies, 15 belong to first decade (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) , 39 belong to second (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) and 33 belong to third decade (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) . Figure IV presents the overall summary of the resultant studies and displays their frequencies based on their publication decade, research method and ERA rank.
FIG IV. SUMMARY OF CHARACTERISTICS OF INCLUDED STUDIES (DECADE, RESEARCH METHOD, ERA RANK)

Research Methodologies
Our collection has 46 surveys, 20 case studies, 11 experiments, 7 field studies, one action research, one experience report and one grounded theory ( Figure V) . Out of 87 studies, 46 have used survey as a data collection method. The percentages of research methods utilised in the included studies are: survey 53%, case studies 23%, experiments 13%, and field studies 8%. In the first decade, 80% of the studies are using survey research method and almost all of them are of very high quality as 13 out of 15 are published in A* ranked journals ( Figure IV ). In the second and third decades the trend of using other research methods has increased but the ranking of the conferences/journals where the papers are published has decreased. 
FIG V. RESEARCH METHODS IN RESULTANT STUDIES
Data Sources
FINDINGS
Based on the data extraction from our set of 87 studies and thematic coding and analysis, we now present our findings to answer the research questions.
RQ1: Is there any relationship between user involvement and the successful software systems?
Figure VI presents and summarizes the results for RQ1. These results are divided into three categories based on the output of their inquiry on the UI-SS relationship: Positive (+, showing the user involvement has positive influence in bringing about system success), Negative (-, showing that user involvement has negative influence on system success) and uncertain (?, the results of the studies are inconclusive, neither positive nor negative). To give a more comprehensive picture of the results obtained, the frequencies are further mapped against research methodology adopted to obtain results, and the decades to which that publication belongs.
FIG VI. RELATIONSHIP OF USER INVOLVEMENT AND SYSTEM SUCCES
Looking at the overall results, according to Figure VI , out of 87 papers, 59 studies show positive impact of user involvement on system success and they make 68% of the results. 7 papers are reporting negative results, whereas 21 are uncertain on the issue. From 59 papers showing positive results, 31 used survey research method, which is almost 53% of the positive results. Analyzing the detailed breakup shows that from 1990s onwards, the research is showing more positive results. But during the first period, the trend was different. This is consistent with the other literature reviews from the last three decades [1] [2] [3] (Section 2). In our SLR, 32% of the studies show negative or uncertain results. This variation could be due to the facts that data was collected at different stages of SDLC, organisations were of different sizes, projects were developing different types of systems, could have had varying degree of complexity and the software development methodologies were varied. The reason for these differences will be discussed later (Section 8.2) in more details.
RQ2: How are the users identified and selected for involvement or participation in software development?
For effective user involvement, it is very important to identify the right people from a group of stakeholders who are to be involved or given the chance to participate. Not all the stakeholders carry equal relevance to software being developed. Not all involved users are required to participate partially or fully in software development. Therefore from the involved users, often another subset is selected whom would be given the chance to actually participate in the development process [27] . Surprisingly our SLR results did not yield many articles that discussed the identification of users for involvement with the exception of S28 and S52. However, this topic has been covered reasonably well within the Requirements Engineering (RE) literature though not empirically tested sufficiently, for example the work of Macaulay [28] , Robertson [29] , and Alexander [30] . S28 gives a brief description of who can be a potential user for involvement but does not provide any details on how to select them: After performing thematic analysis, five categories of perspectives emerged as represented in Figure VII . Not all of the papers reviewed in the SLR had articulated an explicit perspective, so this Figure does not include all 87 studies. The highest number of positive results in the UI-SS relationship comes from the studies that focus on psychological perspective. Another interesting point to note is that cultural perspective does not seem to yield any positive results. We now give a brief description of these emerging perspectives. These perspectives play an important role in the analysis of, and discussion on, the benefits, problems and challenges of user involvement.
FIG VII. PERSPECTIVES OF USER INVOLVEMENT
1) Psychological perspective
One of the main factors in defining system success is users' satisfaction, that is, considering a psychological state that comes when users perceive that they have control over the system development process [14] . Therefore involvement (where users may not be participating or engaged) actually gives users' satisfaction by their sense of control (S32). The other psychological factors that play a role in user involvement are their willingness to participate, their capability which ultimately impacts their interest, and their characteristics and attitudes [2] .
2) Managerial perspective
The users are not to be merely involved, their involvement and participation has to be properly managed to achieve the desired results of bringing about system success. The focus of management is the identification of users or their representatives, selecting a method or technique for their "effective" involvement, and managing their participation in the required activities to ensure the achievements of objectives [5] . Managers have to take into account who should be involved in what stages of development, the allocation of financial resources needed, and to ensure higher level of management commitment and support [5] .
3) Political perspective
The degree of power given to users during their project involvement will undoubtedly determine their extent and degree of influence on the outcome of the project. The level and degree of involvement can be affected by organizational or political influence especially when it comes to power of decision-making and implementing changes. There can be potential conflicts between users and the development team and it is imperative that conflict resolution strategies are available when this occurs (S43).
4) Cultural perspective
Although our findings reveal that the concept of culture has not been studied as widely and as frequently as other factors but it remains as one of the effective perspectives that needs to be addressed in user involvement. The overall purpose of user involvement can be different when linked to different cultural contexts, be it national, organisational or project cultures. Organizational culture influences the consideration of why and how to involve users (S18). The two most famous cultural based practices are Scandinavian Participatory Design with strong Marxist flavour and American Joint Application Development [7, 18, 32] .
5) Methodological perspective
The main factor for selection of particular method for user involvement depends on the intensity of involvement required in the software development process. Other factors that play a role in this selection are varying degrees of project complexity, and available technological resources [2] . For informative role (where users only provide information related to the end product), interviews, focus groups, and surveys can be used. For participative role (where users are performing activities during development and have some power to influence decision making), agile methods, and Participatory Design techniques can be used. For consultative role (where users have to provide feedback or reviews), meetings can be arranged [33] . Muller et. al. [10] has provided the taxonomy for 61 participatory practices encompassing various stages of SDLC. According to Cavaye [2] , what makes us chose one method or technique over others depends on what is referred to as the underlying philosophy for user participation such as functionalist versus the neo-humanist paradigm [2] .
RQ4: What are the benefits of user involvement in SDLC?
In Table VI , we present the extracted list of benefits of user involvement classified according to the perspectives. This classification is based on thematic coding and analysis that we carried out to answer questions 3 to 6. Obviously, the focus of all the studies was to achieve system success by involving users. What exactly meant by "system success", is highly contextual and depends largely on many factors. It has long been recognized that system success cannot be assessed and measured purely in economic terms by considering return on investment (ROI). This is partly due to the fact that it is hard to compare ROI of a system with alternative investment opportunities. As Cavaye [2] , states this form of evaluation is hard because intangible costs and benefits of systems are hard to identify and difficult to articulate in financial terms. That is the main reason why "user satisfaction" is the most widely used alternative to measure system success in the majority of empirical studies. Our SLR confirms this fact with 23 of the empirical studies stating user satisfaction leads to system success. However, user satisfaction has also been problematic as a measure for system success for many reasons identified in the literature [34] .
Benefits of user involvement Description Extracted from following studies
Freq (N=87)
Benefits from Psychological Perspective
User system satisfaction Users will favour a system more if they are involved in its development and feel satisfied with using it S3, S13, S16, S20, S21, S27, S33, S34, S35, S37, S38, S45, S46, S52, S59, S63, S65, S67, S68, S71, S83, S84
23
User system acceptance Users approve that the system is developed according to their workplace needs and requirements S4, S11, S13, S38, S40, S43, S46, S64, S87
9
Facilitating change Involved users will not resist using a new system in their work environment S5, S12, S69, S71, S72 6
Better user's attitude towards system Involved users will show positive attitude when using the system S5, S12, S69, S71, S72 5 Increasing perceived relevance to the system by users Involved users considered themselves more informed about the system and think that the system is relevant S12 1
Increasing user motivation Involved users will be more motivated to use the system S16 1
Increasing customer loyalty Involved users will have higher degree of trust in the development team S21 1 Assist in maintaining long term relationship with users Involved users will have more interaction with the development team. This helps maintain long term relationships between users/ customers and development team S21 1
Benefits from Managerial Perspective
Better Communication User involvement will lead to increase in interaction between users and development team and will facilitate more effective communication.
S10, S12, S25, S55, S58, S77 6
Improved Management Practice By involving the users in the development, the management will face less resistance by giving the users sense of dignity of knowing that they are important for the system S16, S29 2
Developing realistic expectation Users will have a more informed idea of the features of the system being developed S32, S56 2
Reducing cost of the system Decreasing the risk of too many changes after implementation by involving users in the project
S43, S52 2
Helping in conflict resolution User involvement can help resolve disagreements that may arise between users and developing teams S32 1
Benefits from Methodolog i l
Better understanding of user requirements
Eliciting more accurate requirements from the users of the systems S8, S10, S14, S16, S21, S22, S37, S38, S41, S43, S45, D46, S50, S57, S64, S70, S71, S75, S79, S83
20
Improving quality of resultant application By involving the users the non functional aspects of the system such as functional suitability, S11, S26, S27, S36, S37, S38, S40, S52, S57, S68, S70, S71, reliability, usability, performance, efficiency, compatibility, security, maintainability and portability can be elicited which may not have been expressed explicitly hence improving the quality of the system S77, S79, S83, S87
Improving quality of design decisions
Based on the level of users understanding, skills and their workplace environment the decisions for the design of the system will be better informed S6, S9, S11, S40, S41, S46, S52, S64, S65, S69, S77, S83
12
Helping in overcoming in implementation failures
When users are part of the testing, implementation and installation of the system, this can reduce the number of failures S31 1
Benefits from Cultural Perspective
Increased system usage Having the sense of involvement will help in the increase system usage in the workplace environment S2, S5, S12, S26, S34, S35, S39, S46, S47, S60, S62, S63, S77, S84
14
Facilitating knowledge sharing Learning from users about their work place practices, domain, organization and teaching them about the system being developed S3, S5, S8, S9, S10, S14, S41, S45, S50,S56, S57
11
Improving user's skills Training the users for system utilization S40, S46, S64, S67 4
Benefit from Political Perspective
Democracy in workplace Giving users the ability to influence decisions and give them sense of empowerment so that they feel the ownership of the system and have a sense of control over the development process.
S6, S16, S18, S23, S56, S65, S75 7 
RQ5: What are the problems caused by user involvement in SDLC?
User involvement is a double-edged sword that if mismanaged, it can cause serious problems rather than benefits. Table VII enlists these problems reported in our resultant studies. As this Table presents , not all perspectives are covered because many of the previous empirical studies were not investigating these perspectives for problems. Also it is important to note that not all 87 studies are listed in this Table. The most prominent problems caused by user involvement is communication problems and misunderstanding between the users and the development teams leading to all kinds of conflicts. This may also have an impact on the degree and level of user involvement and may determine which stage of SDLC they are likely to be involved (discussed in RQ7 and RQ8).
RQ6: What are the challenges that prevents effective user involvement in SDLC?
Table VIII presents all the factors given in the studies that are considered challenging to effective user involvement. All five perspectives are represented in this Table. The top challenge that hinders effective involvement of users is their lack of motivation followed by problems with their attitude and behavior. We are only interested in presenting these challenges as they were listed in the reviewed literature. But it would be an interesting exercise to develop a cause and effect model of all these challenges to see the relationship between them.
Problems caused by user involvement
Description
Extracted from following studies
Freq (N=87) Psychological Perspective
Users' negative attitude Users will resist the implementation of new system or change in existing system S31, S50, S62, S83 4 Users' expectations Users may pose unrealistic expectations from the system S1, S83 2 Difference in perception in level of involvement Users may not feel sufficiently involved in the project leading to negative attitude towards the system S13 Additional training cost and efforts may be required S27 1
Methodological
Perspective
Task complexity User involvement in a project where users tasks are highly complex would be challenging S37, S62, S87 3 User identification Identifying the right users (who are available) for involvement and participation is a challenging task S28 1
Cultural perspective
Impact of Change The development of new system will bring change in the work environment and it would be challenging to introduce and communicate the impacts of such changes.
S31, S61, S63 3
Political Perspective
Degree of involvement There might be differences in opinions on the level and degree of involvement of users in a project and to what extent they can influence the outcomes S8, S37 2
Conflicts
There is always a chance that conflicts arise between users and development team and effective conflict resolution is required from management
Power asymmetry In case of power asymmetry between users and developers, the involvement and participation may not yield the right results
S7 1 TABLE VIII. CHALLENGES OF USER INVOLVEMENT
RQ7: What should be the degree/level of user involvement in software development to achieve desired results?
Papers that have investigated this research question have essentially referred to the works of different authors for discussing the appropriate level and degree of user involvement. The highest citations for this concept are those of Enid Mumford [35] (cited by S4, S9, S14, S18, S23, S33, S71, S72, S83, S84), Ives and Olson [1] (cited by S21, S31, S56), and Damodaran [33] (cited by S21, S23). Hence we now provide an overview of the seminal classification proposed by these three publications. Enid Mumford is the highest cited author for her work on providing first distinction of user roles and providing further classification of direct and indirect user participation. Indirect user participation is achieved by representing users by intermediary. She has proposed three types of participation starting from lowest to indirect and highest to most direct [35] Damodaran has considered user involvement as falling on some point on the continuum from informative, through consultative, to participative [33] . These levels are not restricting the type of involvement of physical presence of the user. On the contrary, the form of involvement basically describes the way in which the users are involved. The author has identified three levels of involvement [33] [36] . In summary, our analysis of RQ7 did not reveal any universally accepted answer to this question. By that we mean that the degree and level of user involvement fits within a spectrum (from no involvement to full involvement leading to complete participation). The answer to this question is therefore: "it depends". This broad spectrum is contextual in nature and depends on many factors in each individual software development project such as users' expertise, their previous experience, and organizational culture and politics as well as task uncertainty.
RQ8: Which of the stages of SDLC, user involvement is most effective?
Not all the studies explicitly mentioned the stage(s) of SDLC that they focused for evaluating the UI-SS relationship. Fig VIII represents the broad level categorization of the studies that explicitly mentioned the phases of SDLC i.e. Requirement Analysis (comprising of project planning/scoping and requirements elicitation, analysis and verification), Design (software design and Architecture), and Implementation (comprising of coding, testing and installation). Figure VIII represent the relevant studies according to their outcomes of UI-SS relationship (i.e. positive, negative or uncertain).
FIG VIII. STAGES OF SDLC WHERE USER WERE INVOLVED
The participation takes different forms in different stages of software development, depending on the type and level of user participation with respect to the stage of SDLC (S62). Although user involvement and participation have been recommended throughout the SDLC, but it is considered to be most effective in the early stages such as requirements analysis and design (S6, S38). The literature claims that after effective management of user involvement or participation in one stage of SDLC is said to influence the level of participation in the subsequent stages [44] . Some researchers have stressed that involving users in early stages of SDLC is more important and beneficial than others [45] [46] [47] , and stressed that after effective involvement of users in RE further involvement may not be required in subsequent phases [48] . But the there isn't any evidence that would compare the phases of SDLC and demonstrate in which phase of SDLC user involvement would be most effective [43] . Another important aspect of user involvement is their participation in testing phase. The included studies were not solely focusing on testing phase and it was considered the part of implementation of system on a broader level. With exception of the studies mentioned in Figure VIII , the rest of them have investigated user involvement either throughout the SDLC or have not given any information in this regard. We scanned all the studies to extract the information about the types of tests they performed where users were involved. S5, S6, S22, S29, S30, S77 have included a variable to measure whether users were involved in testing (or implementation) phase or not. Various types of testing techniques have been found in empirical investigation of some of the studies i.e. Usability Testing (S6, S9, S21, S25, S39, S53, S83), User Acceptance Testing (S13, S14, S23, S26, S42), Prototype Testing (S10, S39, S42), Beta Testing for obtaining feedback (S21, S83), Test Driven Development (S54), System Testing (S32) and Cooperative Evaluation Techniques (S9). There are also differences of opinions among various methodologies for user involvement and they recommend different stages for user involvement to be more effective. For example, JAD focuses on meeting with users in requirements stage whereas PD considers involvement throughout the entire project for visible benefits [18] . To conclude, we did not find any convincing or compelling evidence in the empirical studies that would illustrate with absolute certainty which phase(s) of SDLC user involvement is most effective.
RQ9: What is the impact of research method on the results of inquiry on relationship of user involvement and system success?
Methodological problems arise when the research design fails to compensate the weaknesses associated with a particular research method. A good research design comprises of methods suitable for a particular research problem, tapping into its strengths, while mitigating its weaknesses. The reliability and the validity of the results of a research design depend largely on how well the researchers have tried to compensate for the weaknesses of the method [49] . Our results show that the choice of research method has had an impact on investigation of the UI-SS relationship ( Figure VI) . From 59 papers showing positive results, 31 used survey research method, which is almost 53% of the positive results. Surveys are used to collect data from large sample to test a hypothesis but they are not considered appropriate for exploring relationships among complex phenomenon [7] . They only provide surface level opinions from respondents. Case studies are considered more effective for investigating contextual phenomenon. The analysis of our SLR results show that out of 22 case studies, 40% showed positive results. This may be due to the fact that data was collected at different stages of system development life cycle, organisations were of different sizes, projects were developing different types of systems, and the development methodologies employed were varied. Although the problem of the choice of research methodology mentioned above has long been identified as one of the reasons for lack of consistency in empirical findings [1] [2], but to date we have not found a study that has utilized mixed method research approach to produce results with contextual details that is generalizable at the same time.
The nature of this impact is difficult to characterize due to the following reasons: 1. The UI-SS relationship is very complex that involves too many factors thus making it difficult to analyze. Analysis of our SLR tells us that the choice of research method has an impact on the outcomes but the impact is not attributed only to the method used because there are other confounding factors (see Section 8.1). 2. The UI-SS relationship can be studied from many different perspectives. The combination of these perspectives and different research methods used to study them will undoubtedly impact on the results obtained (See RQ3 in Section 7). 3. The included studies were very diverse in their research design and instrument for measuring the UI-SS relationship and this heterogeneity prevented further analysis to be carried out about the impact of research method on the obtained results (see Section 8.2) . To explore the richness of the UI-SS relationship, using only one research method is not adequate. This calls for utilizing multi method approaches.
DISCUSSION
Overall, the results of our review present positive impact of user involvement on system success. But the UI-SS relationship is not direct or binary. It is a multifaceted and convoluted concept where various confounding factors are playing their roles in contributing to system success. As mentioned in the Background Section, there are other secondary studies that have examined the available literature on UI-SS relationship. Our results are in accordance with the findings of these previous reviews and also enhance them by providing more coverage of the available literature by following the guidelines of SLR (see Table II ). Cavaye [2] provided review of 19 studies published from 1982-1992 and found that only 37% of the studies presented a positive UI-SS relationship. If we look closely at Figure VI , we can see that in first decade (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) there were not that many studies showing positive results but from 1990 onwards the studies were showing more positive results. Cavaye [2] also acknowledged that UI-SS relationship has many dimensions. Cavaye organized the confounding factors (referred to as "contingencies") into three categories i.e. Organizational factors (time for development, financial resources available, top management commitment), Project related factors (degree of task structure, project complexity, available technology, expected changes to bring in the system) and user related factors (willingness to participate, ability to participate, user characteristics and attitude). He and King [3] performed a meta-analysis of 82 studies published from 1974-2007 and showed that user participation has statistically significant effect on the positive results. According to their study, researchers use different factors for measuring the outcomes of the user participation. They have classified those factors into two major categories i.e. attitudinal/behavioral outcomes (user satisfaction, user intention, system use) and productivity outcomes (individual impact, team performance, organizational impact, project quality, project success). Their metaanalysis has shown that there are stronger positive results for attitudinal/behavioral outcomes than the productivity and that the psychological dimension of user involvement and participation has been more under the focus by the researchers when measuring system success. Our results show a similar pattern in Table VI , where 'user system satisfaction' has been used as a top factor for measuring the system success. He and King [3] suggested that user participation should be strategy driven based on the ultimate goal to achieve during system development. If user satisfaction and acceptance is the main objective then user participation should be managed and designed to induce more psychological involvement of the users. But if the productivity and quality of the system is the focus then user participation should be designed to facilitate and increase the domain knowledge of the development team. In Figure  IX our results confirm and enhance the results of He and King [3] by showing that user involvement or participation can lead to system success indirectly by achieving the benefits from various perspectives as shown in Table VI . However, there are various additional factors (such as degree and level of involvement) that have to be taken into account while managing effective user involvement or participation. Based on our findings to answer the research questions we were able to analyze the results for the following two purposes that will be discussed in more details below:
Development of the list of factors for effective management of user involvement. This would help the practitioners in designing more effective strategy for user involvement. Identification and description of the factors causing the conflicting results in previous research. This would help the future research in careful design of the research method to further examine UI-SS relationship
Factors for effective management of user involvement
It is apparent from the literature that it is not enough just to involve the users in SDLC but this involvement or participation has to be effectively managed to achieve its intended objectives and the desired benefits. In this Section we will outline the result of our synthesis from answering the research questions for effective management of user involvement.
Identifying users for involvement and participation
Identification of the right type of users, who will be involved, and who will participate are important factors (See Findings: RQ2) . Before the selection process, the users are to be identified and the concept of 'user' is to be clearly understood as it has many interpretations. According to Eason [37] , there are three categories of users: primary, secondary and tertiary. "Primary users are those likely to be frequent hands-on users of the system; secondary users are occasional users or those who use the system through an intermediary; tertiary users are those affected by the introduction of the system, or who will influence its purchase". Damodaran [33] suggests further consideration about the types of users that should be involved: "`first level ' users or `end users' , who 
will interact directly with computer terminals to help them to perform their work, will have different interests from those users who will only utilise printed output or manage the primary users."
Once the users and their categories are identified various factors are to be considered for the selection of the users for involvement and participation. In line to the concept of stakeholder analysis [38] , there is a need of user analysis, which would require answer to the following questions [33] Perspective for user involvement Perspective of user involvement is one of the most important factors as it would define the goals, objectives, needs and desired benefits that management wants to achieve for their system. Our analysis of literature identified five major perspectives for user involvement: Psychological, Managerial, Methodological, Political and Cultural (See Findings: RQ3) . Table VI , VII and VIII presented the benefits, problems and challenges associated with user involvement in a particular perspective. We believe these perspectives present a new lens for practitioners to use when considering the problems, challenges and benefits for effective management of user involvement. Furthermore, in future studies a new approach to measure or study the UI-SS relationship can take into account the categorized benefits presented in Table VI . That is, one can select a specific perspective for the study and then use the listed benefits, problems, and challenges under that perspective for data collection.
8. 1.3 Degree and level of user involvement Involving users is time and resource intensive and requires careful planning, execution and management. Increasing the degree and level of user involvement requires more careful planning and management for both the users and the developers. It is important to know what should be the intensity of their involvement for the corresponding desired benefits. So, the relationship between the desired benefits and the degree and level of user involvement should be carefully analyzed at the outset. Also these decisions will have an impact on which stages of SDLC users should be involved and what is the intensity of their involvement at each stage (See Findings: RQ8). We believe that our classification of desired benefits according to the perspectives (presented in Table VI) should shed light on this type of decisions.
8.1.4
Stages of SDLC Our analysis reveals that the stage(s) of SDLC for user involvement depends on the goals and perspective of user involvement. For example, to achieve the benefits in methodological and psychological perspectives, user involvement in requirements phase seems to be the most effective. For political and cultural benefits, users need to be involved in design and implementation phases (Table VI) .
8.1.5
Types of system being developed It has been mentioned in various studies that the types of systems being developed would create a different context for user participation and therefore have different requirements regarding various aspects of user involvement [2, 39] . User involvement takes a different form for development of modern day applications e.g. for online mobile applications [11] , distributed collaborative application development environment [12] , software requirements evolution [13] , and in service oriented domain [41] .
Figure IX is our attempt to encapsulate and bring together all the factors found in our SLR that contribute to the UI-SS relationship. Although these factors have been covered in the research literature but not all of them are supported with empirical evidence (see Section 11) . This figure includes two distinct but related parts. The top part of the diagram illustrates that the UI-SS relationship is not direct. In order to achieve SS, we must have some ways of measuring the benefits UI produces. These benefits that in turn lead to system success are represented in the top part of the diagram based on 5 different perspectives. The bottom part of the diagram represents additional factors found in our SLR that also influence the UI-SS relationship. These factors were discussed in different parts of the paper and we have provided cross references for them in Figure IX . We have also classified these additional factors based on the five perspectives identified in the paper and shown in the top part of this Figure. 
Causes for conflicting results in empirical studies
Our systematic review of literature has provided insights into some of the causes of conflicts in the empirical findings of the last three decades. According to the analysis of our results, these conflicts are due to the following reasons:
Different definitions and understanding of the concepts
The studies we reviewed referred to different established definitions of either user involvement or user participation but most of them were unclear about the concept. They used user involvement synonymously with 'focus on users', 'consulting with end users', 'contacting with system users' and 'participation of users' [7] . The following three definitions were among the most cited in the 87 studies of our review, with the one by Hartwick and Barki receiving the highest citation. -Hartwick J and Barki H [14] [1] , and Cavaye [2] , one of the main reasons for inconsistent results is the differences in the choice of research design by researchers in their empirical investigation. Figure IV presented different methods used in investigating this complex and multi faceted phenomenon. Among them the method mostly used is survey followed by case studies. In first decade (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) surveys are dominating the research field as 80% of the studies. But they provided very conflicting results and in second and third periods gradually other qualitative research methods are adopted to study this phenomenon. Surveys are good for collecting structured data from a large population for testing a hypothesis. But as user involvement is known to be a complex concept that is not fully understood, surveys may not be able to capture the rich contextual details required to understand this phenomenon [2] . Although the problem of the choice of research method mentioned above has long been identified (since 1984) as one of the reasons for lack of consistency in empirical findings [1] , but to date we have not found a study that has utilized mixed method research approach to produce results that cover the rich and contextual details and that could also be generalizable at the same time. (See Findings: RQ9)
Differences in data collection methods and measurement instruments
The majority of the studies have used questionnaire surveys for their data collection. The second highest data collection method used was interviews. But the procedures they have followed differ significantly from each other on the following basis: Respondents' sample type (managers, analysts, end users, and developers), size, type of Organizations and projects, phases of SDLC when data was collected, and Instruments for measurement. These differences undoubtedly have a profound impact on the consistency of the results obtained. Another major difference among the studies is the instrument used for measuring user involvement or participation. The use of different constructs and variables for measurement has made it very difficult to consolidate the research findings or perform meta-analysis [2] . According to S34, there are five studies that provide the best measures for user involvement in system success: Franz and Robey (S5), Baroudi et. al. (S2) , Robey et al. [30] , and Doll and Torkzadeh (S11, S46). We believe that future research should utilize and reuse the experiences reported in these five studies.
Comparison of our SLR results with a recent mapping study
In parallel to our work, a recent study by Abelein and Paech [42] reviewed the UI-SS relationship and conducted a systematic mapping study using the guidelines of EBSE. Although the focus of the study is the same as ours, that is, to investigate the UI-SS relationship, but it differs from ours in following the systematic review process, formulation of research questions and analysis. Both studies have similar search string and sources for searching but the inclusion/exclusion criteria are not the same resulting in different set of papers. Only 41 papers out of 87 from our review are included in the 58 papers of that study. We were including all empirical papers that could provide answers to our research questions, whereas the study by Abelein and Paech was finding papers that would provide correlation data for meta-analysis. The major differences of our study with this mapping study are as follows: 1. Both studies have different set of research questions for investigating UI-SS relationship 2. In secondary searches, we searched the major management, IS related journals, DBLP profiles of mostly cited authors, and performed comparisons with the existing literature reviews. Abelein and Paech do not conduct these steps. 3. Our review included empirical papers for the duration of 1980-2012, whereas the study of Abelein and Paech included the results from 1997-2012. 4. Our review includes 87 studies whereas Abelein and Paech had 58 papers included. The overlap of the included papers in both studies is 41. 5. Our inclusion was based on the criteria of any empirical papers investigating UI-SS relationship; whereas the main focus of Abelein and Paech was to retrieve papers that provide them with correlation data for metaanalysis. 6. In our study we did not differentiate between user involvement and user participation, due to the fact that most of the resulting studies considered them synonymous. But Abelein and Paech differentiated between the two concepts while performing their analysis. 7. While analyzing UI-SS relationship we had three categories, positive, negative, and uncertain. Their study had only two categories positive and negative. Abelein and Paech considered the uncertain results as negative. In spite of the differences in SLR process and analytical techniques used, the study of Abelein and Paech strengthens our results as follows: 1. It confirms with meta-analysis that user involvement has positive impact on system success. 2. It argues that user involvement is a complex socio-technical phenomenon comprising of both human aspects and development aspects and hence it is difficult to measure.
LIMITATIONS OF SLR
Though we have succeeded to follow a very rigorous search strategy following the guidelines of EBSE to ensure the completeness of our sample, there would still be some papers that may not have been included in our data collection that we are not aware of due to their unavailability in electronic resources. When we were composing our search strings based on the result of our pilot study and testing, we did not use an alternative term "engagement" for "involvement". This was found later at data extraction stage. With our rigorous secondary search strategy we believe that we have succeeded to compensate for this limitation but we concede that there may have been some papers that could have been included in our sample should we have used this term as well.
We eliminated the term "stakeholder" as a variant of the term "user" in our search string. This we did intentionally because not all stakeholders are considered users of the software product. Participants are often selected from among stakeholders based on the benefits they can bring to the system development because not all stakeholders carry equal relevance to the software product. According to Markus and Mao [27] , from stakeholders we identify and select users for involvement and further among this set we select those who would be given the chance to actually participate in the development activities.
In developing the categories of perspectives (Section Findings: RQ3), the names given to the themes that emerged from our analysis were inspired by what has already been published in relevant papers as well as the intuition of the authors of this paper. We believe that these categories can be further validated by triangulation. An effective method for this task is card-sorting exercise employing independent participants from research or practitioner community [40] .
CONCLUSION
Although it was believed to be axiomatically true that user involvement brings about system success, this concept has been clouded due to plethora of the use of different definitions and conflicting results in empirical literature. Our SLR has painted a richer picture of this complex phenomenon by including many factors that play their role in the UI-SS relationship ( Figure IX) . Our SLR enabled us to discover why the published empirical research has produced conflicting results. The aggregated knowledge of SLR will inform practitioners about various aspects of managing users, and their level and extent of involvement in different stages of software development under different conditions. For researchers, they can find the limitations of various research designs that are used for studying a complex multi variant phenomenon like the UI-SS relationship. We found Systematic Review to be an effective choice for our exploration where the available literature is abundant. While comparing our results to the traditional literature reviews [1] [2] [3] , we could observe that their results were not as complete as our SLR due to the lack of rigor of systematic search and selection process as well as undefined search boundaries. This is evident by the fact that 44 studies that were included in our review were missing in those reviews. (Table II) 
FUTURE WORK
The main focus of our SLR was to explore the UI-SS relationship and we found that there is an extremely large body of research literature both empirical and non empirical available on this topic. However while analysing the included studies to answer our research questions we found some gaps in the empirical literature. Following is a list of concepts that are considered true axiomatically but are not explored well within empirical literature to provide convincing evidence for them and hence are open research areas. 1. User identification and selection is considered very important especially in requirements analysis phase but the nature of its impact on the UI-SS relationship is not empirically investigated. 2. How the different levels and degrees of user involvement affect the outcomes of system development has not been empirically investigated. 3. Different forms of cultural problems have been claimed to influence user involvement but the cultural perspectives of the UI-SS relationship is not investigated. 4. A comparison of user involvement in different stages of SDLC and their outcome on system success needs to be further explored. 5. A rigorous mixed method approach in research design and execution is needed to study the complex and multifaceted phenomenon of UI-SS relationship. We were expecting to find more paper on these problems in the software engineering research literature but in our search results majority of work has been done by IS research community and is published mostly in management journals. User involvement and participation are not even included in Software Engineering Body of Knowledge (SWEBOK) [49] or Requirements Engineering Body of Knowledge (REBOK) [50] . Considering that user involvement is a mandatory part of Agile manifesto, our review surprisingly yielded only five studies (Table IX) that have investigated UI in the agile development environment and they are not homogenous in their focus so to support any generalisable conclusions. S14 aimed to provide a real case of agile customer engagement showing prerequisites, benefits, costs and risks in a software product setting. S20 provides an interesting comparison of user participation in agile and non-agile (traditional) projects. They found that the distinction between agile and non-agile projects with respect to the practice of user involvement is not clear and that active user involvement and participation throughout the SDLC can be successfully implemented in non-agile projects as well. S23 assessed the Participatory Design practices within agile methodologies by considering the level of involvement as informative, consultative, and participative. S54 performed a Grounded Theory research and presents the causes and consequences of lack of customer involvement on Agile projects and describe the Agile Undercover strategies used to overcome them. S55 has presented one aspect of user involvement i.e. communication in distributed agile development. Given that "user involvement" is fundamental in the agile methods, this should present a very rich area for future research under this topic. We are using the findings of this SLR to analyze the results of our own ongoing research on user involvement. We have conducted two case studies of in-house software development in Australia. We are currently analyzing a huge qualitative data set of 57 interview transcripts. Our preliminary results indicate that there are major differences between user involvement in an "in-house" software development environment with internal users and developing software for external users. This is again a rich area for future research that seems to have somehow been neglected. The results from both the SLR and the case studies will also contribute to the next step of the research project, which is to develop a user-centered method for service oriented software development. Our objective is to incorporate our findings of the traditional concepts of user involvement in the modern day service oriented system development. We are using online feedback of actual users of the service by employing social computing methods, and experiment with the level of impact on user satisfaction with the resulting system.
